United States Patent and Trademark Office 


UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 
www.usplo.gov 


APPLICATION NO. 


FILING DATE 


FIRST NAMED INVENTOR 


ATTORNEY DOCKET NO. 


CONFIRMATION NO. 


10/669,242 


09/24/2003 


Leonard G. Marianowski 


08/22/2006 


33058 7590 

MARK E. FEJER 

GAS TECHNOLOGY INSTITUTE 

1700 SOUTH MOUNT PROSPECT ROAD 

DES PLAINES, IL 60018 


IGT-1501 


3526 


EXAMINER 


CHUO, TONY SHENG HSIANG 


ART UNIT 


PAPER NUMBER 


1745 

DATE MAILED: 08/22/2006 


Please find below and/or attached an Office communication concerning this application or proceeding. 


PTO-90C (Rev. 10/03) 


Office Action Summary 

Application No. 

10/669,242 

Applicant(s) 

MARIANOWSKI, LEONARD G. 

Examiner 
Tony Chuo 

Art Unit 

1745 



- The MAILING DATE of this communication appears on the cover sheet with the correspondence address -« 


Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .1 36(a). In no event, however, may a reply be timely filed 
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earned patent term adjustment. See 37 CFR 1.704(b). 
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Responsive to communication(s) filed on 24 September 2003 . 
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DETAILED ACTION 

Information Disclosure Statement 

1 . The information disclosure statements (IDS) submitted on 9/24/03, 2/1 7/04, and 
12/12/05 were filed on 9/24/03, 2/17/04, 12/12/05. The submission is in compliance 
with the provisions of 37 CFR 1 .97. Accordingly, the information disclosure statements 
are being considered by the examiner. 

Drawings 

2. The drawings filed on 9/24/03 are accepted by the examiner. 

Claim Rejections - 35 USC §112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claim 8 recites the limitations "said cathode electrode facing side", "said anode 
electrode facing side", "said anode electrode facing sides", and "said cathode electrode 
facing sides" in lines 36-39, 44, and 49. There is insufficient antecedent basis for these 
limitations in the claim. 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 
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A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

6. Claims 1-4 and 6-7 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Allen (US 6777126). Regarding claim 1, the Allen reference teaches a fuel cell bipolar 
separator plate constructed of two sheet metal plates, main bodies "30A" & "30B", 
having a substantially flat peripheral region and a central region comprising a plurality of 
substantially uniform corrugations wherein the first sheet metal plate and the second 
sheet metal plate have substantially equal peak-to-peak distances and a peak-to-valley 
distance of the first sheet metal plate that is greater than the second sheet metal plate. 
In addition, it also teaches sheet metal plates that are aligned whereby each corrugation 
valley of each corrugation of the first sheet metal plate contacts a corresponding 
corrugation valley of the second sheet metal plate to form a coolant flow channel, center 
chamber "210", between each corrugation peak of the corrugations of the first sheet 
metal plate and the corresponding corrugation peak of the corrugations of the second 
sheet metal plate (See Figure 24 and 26, column 7 lines 45-47, column 15 lines 26-36 
and lines 54-58). Examiner's note: The preamble of claim 1 is a Jeppson claim 
preamble so therefore it is an admission of prior art. 

Regarding claims 2 and 4, it also teaches various fuel cell types including MOFC, 
SOFC, phosphoric acid fuel cell, and PEMFC (See column 2, lines 47-60 and column 8, 
lines 35-42). 
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Regarding claim 3, it also teaches a metallic separator that may consists of two 
separate sheets of material of an alloy of nickel or stainless steel, or an alloy with 
coatings that inhibit the transfer of metallic ions to the membrane (See column 8 lines 
28-42). 

Regarding claim 6, it also teaches a plurality of internal manifolds "21 1", "212" & 
"213" for supplying fuel and oxidant to each of the fuel cell units and for removal of 
exhaust gases therefrom and for providing coolant to coolant flow channels (See Figure 
26, column 15 lines 54-63). 

Regarding claim 7, it also teaches corrugation valleys that have an arcuate 
profile (See Figure 24). 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Allen (US 
6777126) in view of Akikusa et al (JP 2002-280007). The Allen reference is applied to 
claims 1-4 and 6-7 for reasons stated above. However, it does not expressly teach at 
least two sheet metal elements that are constructed of a chromium-nickel austenitic 
alloy comprising on a combined basis at least about 50% by weight chromium and 
nickel. The Akikusa reference teaches a fuel cell separator "33" that is constructed of 
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nickel radical alloy or chromium radical alloy such as Inconel 600 which is a chromium- 
nickel alloy comprising 72% nickel and 14 to 17% chromium (See paragraph [0029] and 
Inconel 600 Technical Data). Therefore, it would have been obvious to one of ordinary 
skill in the art at the time the invention was made to modify the Allen bipolar separator to 
include at least two sheet metal elements that are constructed of a chromium-nickel 
austenitic alloy comprising on a combined basis at least about 50% by weight chromium 
and nickel in order to provide a high temperature alloy that has an excellent combination 
of high strength, hot and cold workability, and resistance to corrosion so that it is able to 
withstand the corrosive environment of a high temperature fuel cell. 
9. Claims 8-12 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Allen (US 6777126) in view of Marianowski et al (US 4963442). Regarding claim 
8, the Allen reference teaches a fuel cell bipolar separator plate constructed of two 
sheet metal plates, main bodies "30A" & "30B", having a substantially flat peripheral 
region and a central region comprising a plurality of substantially uniform corrugations 
wherein the first sheet metal plate and the second sheet metal plate have substantially 
equal peak-to-peak distances and a peak-to-valley distance of the first sheet metal plate 
that is greater than the second sheet metal plate and sheet metal plates that are aligned 
whereby each corrugation valley of each corrugation of the first sheet metal plate 
contacts a corresponding corrugation valley of the second sheet metal plate to form a 
coolant flow channel, center chamber "210", between each corrugation peak of the 
corrugations of the first sheet metal plate and the corresponding corrugation peak of the 
corrugations of the second sheet metal plate; and separator plates having a flattened 
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flare to seal the cathode manifold area to the main body of the separator (See Figure 
15, 24 and 26-29, column 7 lines 45-47, column 11 lines 65-67, column 15 lines 26-36 
and lines 54-58). Examiner's note: The preamble of claim 8 is a Jeppson claim 
preamble so therefore it is an admission of prior art. Regarding claim 9, it also teaches 
a plurality of coolant fluid openings "21 1" in the separator plates being surrounded by a 
flattened coolant fluid manifold seal structure to form a coolant fluid manifold seal under 
cell operating conditions. Examiner's note: It is implicit that when the separator taught 
by Allen is assembled to form a fuel cell stack, the coolant fluid manifold seal structure 
will extend to contact the electrolyte electrode assemblies on the anode electrode facing 
sides and the cathode electrode facing sides of the separator plates to form a plurality 
of coolant fluid manifolds extending through the fuel cell stack. Regarding claims 10 
and 12, it also teaches various fuel cell types including MOFC, SOFC, phosphoric acid 
fuel cell, and PEMFC (See column 2, lines 47-60 and column 8, lines 35-42). 
Regarding claim 1 1 , it also teaches a metallic separator that may consists of two 
separate sheets of material of an alloy of nickel or stainless steel, or an alloy with 
coatings that inhibit the transfer of metallic ions to the membrane (See column 8 lines 
28-42). Regarding claim 14, it also teaches corrugation valleys that have an arcuate 
profile (See Figure 24). However, it does not expressly teach separator plates each 
having a plurality of aligned perforations where the perforations are surrounded on the 
anode electrode facing face and the cathode electrode facing side by a flattened 
manifold seal structure extending to contact one of electrolyte electrode assemblies and 
current collectors on the anode electrode facing sides and cathode electrode facing 
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sides of the separator plates, forming a manifold seal under cell operating conditions to 
form a plurality of fuel gas and oxidant gas manifolds extending through the cell stack; 
fuel conduits through the flattened manifold seal structure providing fuel gas 
communication between the fuel gas manifolds and anode chambers on anode 
electrode facing side of separator plates, thereby providing fully internal manifolding of 
fuel to and from each fuel cell unit in the fuel cell stack; and oxidant conduits through 
the flattened manifold seal structure providing oxidant gas communication between the 
oxidant gas manifolds and cathode chambers on cathode electrode facing side of 
separator plates, thereby providing fully internal manifolding of oxidant to and from each 
fuel cell unit in the fuel cell stack. The Marianowski reference teaches electrolytes and 
separator plates that each have an aligned perforation in each corner area where each 
separator plate perforation being surrounded by a flattened manifold wet seal structure 
extending to contact the electrolytes on each side of the separator plates forming a 
separator plate/electrolyte wet seal under cell operating conditions to form a gas 
manifold in each corner area extending through the cell stack. It also teaches conduits 
through the extended manifold wet seal structure that provide gas communication 
between one of the manifolds at each end of the separator plates and the anode 
chambers on one side of the separator plates and conduits through the extended 
manifold wet seal structure that provide gas communications between the other of the 
manifolds at each end of the separator plates and the cathode chambers on the other 
side of the separator plates. It also teaches a structure that provides fully internal 
manifolding of fuel and oxidant gases to each of the unit fuel cells in the fuel cell stack 
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(See column 3, lines 36-54). Therefore, it would have been obvious to one of ordinary 
skill in the art at the time the invention was made to modify the Allen bipolar separator to 
include separator plates each having a plurality of aligned perforations where the 
perforations are surrounded on the anode electrode facing face and the cathode 
electrode facing side by a flattened manifold seal structure extending to contact one of 
electrolyte electrode assemblies and current collectors on the anode electrode facing 
sides and cathode electrode facing sides of the separator plates, forming a manifold 
seal under cell operating conditions to form a plurality of fuel gas and oxidant gas 
manifolds extending through the cell stack; fuel conduits through the flattened manifold 
seal structure providing fuel gas communication between the fuel gas manifolds and 
anode chambers on anode electrode facing side of separator plates, thereby providing 
fully internal manifolding of fuel to and from each fuel cell unit in the fuel cell stack; and 
oxidant conduits through the flattened manifold seal structure providing oxidant gas 
communication between the oxidant gas manifolds and cathode chambers on cathode 
electrode facing side of separator plates, thereby providing fully internal manifolding of 
oxidant to and from each fuel cell unit in the fuel cell stack in order to provide assured 
sealing of one gas conduit from the adjacent gas conduit and also to provide cost 
effective fabrication of the separators. 

10. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Allen 
(US 6777126) in view of Marianowski et al (US 4963442) as applied to claims 8-12 
above, and further in view of Akikusa et al (JP 2002-280007). However, the references 
do not expressly teach at least two sheet metal elements that are constructed of a 
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chromium-nickel austenitic alloy comprising on a combined basis at least about 50% by 
weight chromium and nickel. The Akikusa reference teaches a fuel cell separator "33" 
that is constructed of nickel radical alloy or chromium radical alloy such as Inconel 600 
which is a chromium-nickel alloy comprising 72% nickel and 14 to 17% chromium (See 
paragraph [0029] and Inconel 600 Technical Data). Therefore, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to modify 
the Allen bipolar separator to include at least two sheet metal elements that are 
constructed of a chromium-nickel austenitic alloy comprising on a combined basis at 
least about 50% by weight chromium and nickel in order to provide a high temperature 
alloy that has an excellent combination of high strength, hot and cold workability, and 
resistance to corrosion so that it is able to withstand the corrosive environment of a high 
temperature fuel cell. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tony Chuo whose telephone number is (571) 272-0717. 
The examiner can normally be reached on M-F, 8:30AM to 5:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick Ryan can be reached on (571) 272-1292. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
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published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

TC 
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